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INTRODUCTION
Studies on the reproductive biology of bats state that the diversity of reproductive patterns is associated to the magnitude of climatic fluctuations and to the variability in food availability throughout the year (Racey & Entwistle, 2000) . Furthermore, geographic variation has been detected in the reproductive pattern of a same species, particularly in species that are widely distributed (Happold & Happold, 1989) .
Tadarida brasiliensis is a species distributed throughout America, their reproduction is seasonal and females are monoestrus, however, their reproductive activity may vary depending on the latitude inhabited (Krutzsch et al., 2002) . For example, while in Florida (USA) mature sperm can be observed in the epididymis between February and March, in Cordoba (Argentina) spermatozoa are present from July to October (Wilkins 1989 ).
Due to their plasticity, T. brasiliensis is one of the most tolerant species to habitat transformation (Ávila-Flores & Fenton, 2005) . Although it is known that various anthropogenic factors can alter the reproductive activity of bats (Stebbings, 1988) , little is known on the performance of T. brasiliensis in highly disturbed environments. It has been stated that the reproductive activity of male T. brasiliensis bats starts when they reach sexual maturity in their second year of life, initiating spermatogenesis in the months of February and March (Wilkins) . In addition, what is interesting is to analyze the reproductive activity in species inhabiting highly polluted areas. The capacity of adapting to these environments is what allows the characterization of a particular species as having high plasticity (Bernanke & Köhler, 2009 studies in other species for it allows identifying changes in the number of different types of cells of the seminiferous epithelium and in the interstitial compartment. This information is necessary to understand the testis function under different environmental conditions (Schön et al., 2004; Almeida et al., 2006) .
The purpose of this study was to describe the morphometry of the testicular parenchyma of T. brasiliensis in individuals that use an urban refuge in Mexico City during the months of February, June, and September, by evaluating the morphometric characteristics of testis.
MATERIAL AND METHOD
Samples were collected from a T. brasiliensis colony that seeks refuge among the buildings in a housing complex in the South of Mexico City (19°17'47" N, 99°06'13" W, 2241 masl). We used nets to capture 6 male T. brasiliensis in the months of June and September of 2010 and February 2011 (N=2 individuals/sampling). We decided to use a small sample size to not adversely affect the small colony of bats existing in the studied habitat.
Individuals were identified using the field guide of Medellin et al. (2008) . Each individual was handled and sacrificed according to the recommendations of the American Society of Mammalogists (Gannon & Sikes, 2007) .
Immediately after sacrificing with intrathoracic injection of sodium pentobarbital, testicles were obtained from bats and each was cut longitudinally in half and fixed in Bouin solution for 8 hours; after fixation, they were kept in 70% ethanol until processed with the technique of embedding in paraffin. Tissues were cut on a microtome, 6-µm thickness, and were stained with hematoxylin and eosin and Methyl Green Pyronin (Estrada et al., 1982) .
Morphometric analysis was performed independently by two observers who measured the diameter of the seminiferous tubules (taking into account the middle part of the longitudinal plane of each tubule) and the space between the seminiferous tubules, using an optical microscope under a 40X objective lens. Cell counting and measurements were carried out on nine randomly selected microscope fields in 3 slices of testicular tissue from each animal. Images were obtained from microscopic fields, cell types on the basis of nuclear morphology and cell position within the seminiferous epithelium were identified as spermatogonia, spermatocytes, spermatids, Sustentacular and Intestitial cells (Beguelini et al., 2009) , to perform the counting. For measurements we used the LSM5 Image Analyzer (Zeiss® Alemania). Mann-Whitney U test was used to compare cell counts and measurements among samples in the Paleontological Studies (PAST) program, ver. 1.81 (Hammer et al., 2001) .
RESULTS
June samples showed seminiferous tubules with lesser thickness in the germination epithelium, larger interstitial space between tubules, less number of germination epithelium cells, and absence of spermatids, when compared to September and February samples (p≤0,05). In contrast, the samples from September and February showed significant increase in the diameter of the seminiferous tubules, thickness of germinal epithelium, and the number of cells in the germinal epithelium when compared to samples from June (p≤0.05). It is noteworthy that spermatids were only observed in samples obtained in February (Table  I and Figure 1 ). 
DISCUSSION
Morphometric studies on chiropteran's seminiferous tubules are scarce. Our study describes for the first time the morphometric characteristics of the testicular parenchyma of T. brasiliensis that inhabit an urban environment in Mexico City in three periods of the year.
Krutzsch et al., reported for T. brasiliensis caught in southern United States, histological annual changes in testicles. During summer, primary spermatocytes began dividing, and seminiferous tubules were small; in autumn, seminiferous tubules began to enlarge; from November to December, primary and secondary spermatocytes were more abundant and Sertoli cells with spermatids were prominent; by winter, sperm was more abundant in seminiferous tubules, and a few sperm was present in the epididymis. These qualitative results agree with our quantitative findings and together, these data indicate that the greatest reproductive activity in T. brasiliensis males can be seen at the end of winter.
For most mammals, it is known that seasonal changes in the reproductive activity could be related with factors such as food availability and relative humidity and temperature (Fietz et al., 2005) . In this regards, there are studies that indicate that the reproductive patterns of bats are associated to the magnitude of climatic fluctuations and to the variability in food availability throughout the year (Romano et al., 1999; Racey & Entwistle) .
Studies carried out in the southern hemisphere confirm that the reproductive activity of male T. brasiliensis reaches its highest level during winter, although the temporal pattern is inverted due to the differences in latitude. In a study performed in northern Argentina, authors observed an increase in interstitial space and presence of Sustentacular cells and some spermatogonia in the testicles of animals captured between the months of October and March, which corresponds to spring and summer in that hemisphere.
Our results contribute to the understanding of the complex structuring of migratory T. brasiliensis populations in the northern hemisphere.
The available information suggests that breeding of migratory populations occurs in transitory refuges in northern Mexico during February to March, just at the time when females return to summer refuges (Russell et al., 2005) .
Together, our results indicate the existence of variations in the reproductive activity of T. brasiliensis throughout the year. These results suggest that there is a significant reduction in sexual activity during summer. Understanding the feeding behavior and reproductive-cycle patterns of T. brasiliensis in urban areas allows the identification of periods and areas that are critical for their conservation. These studies are essential for the understanding of the role of the T. brasilensis colony in the urban ecosystem from south of Mexico City.
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